
Universal Magnetic-Core Logic Elements 



FEATURES 

• HIGHEST “LOGIC POWER” — Unequalled per-ele- 
ment functional flexibility; each element provides up to 
six discrete input modes without supplemental circuitry 
of any kind. 

• MAXIMUM NOISE IMMUNITY — Inherently low im¬ 
pedance level of element circuitry ensures high 1 : 0 ratios 
and a minimum of pulse distortion. Circuitry inherently 
reshapes pulse at every interrogation. 

• MINIMUM POWER-SUPPLY REQUIREMENTS— Low¬ 
est ratio of average power to peak output power of any 
available digital element. Only one, unregulated, unipolar 
voltage required for all circuits ... no clamps, taps, bias 
returns, or decoupling networks required. 

• NON-VOLATILE STORAGE — Logical state of the cir¬ 
cuitry is retained during power failure of any kind. 

• SMALL . . . LIGHT . . . TOUGH — Highest functional- 
density of any macroelement. Optimum shape and pro¬ 


portions for high-density card mounting. Encapsulated for 
complete environmental protection, maximum shock and 
vibration resistance, and low internal thermal gradient. 

• HIGHEST OBTAINABLE CIRCUIT RELIABILITY — 

Digital magnetic circuitry, which has been developed by 
DI/AN to a high degree of sophistication, is inherently ex¬ 
tremely reliable. Dl/AN magnetic elements have fewer 
components and fewer solder joints, and are completely 
encapsulated. In addition, over its many years of experi¬ 
ence, Dl/AN has developed production and testing tech¬ 
niques which insure optimum product performance and 
reproducibility from lot to lot. A concentrated quality as¬ 
surance program includes life testing, component evalu¬ 
ation and 100% production testing. Quality control stan¬ 
dards conform to requirements of MIL-Q-9858. RESULT: 
more than 8 million module hours of operation without a 
failure. 

• PROVEN IN THOUSANDS OF APPLICATIONS — 

Write for booklet entitled "Magnetic Logic in Space (A 
Report of Applications and Reliability)". 


GENERAL DESCRIPTION 

Dl/AN CTL's are universal logic elements with integral mag¬ 
netic storage and delay capability. Appropriately intercon¬ 
nected, without additional circuitry of any kind, they can 
perform any logical function. A single Dl/AN CTL (Core 
Transistor Logic element) will implement any of the follow¬ 
ing logic functions: AND, OR, INHIBIT (AND NOT), BRANCH, 
TRANSFER, DRIVE, BINARY COUNT and COMPLEMENT. 
Only two CTL's are required to implement the EXCLUSIVE- 
OR function —and four CTL's form a full adder. 

Because the CTL utilizes only a small number of components 
(and those few being non-critical components with wide 
operating margins), it provides a reliability unmatched by any 
other logic element. The ability of this single, basic element 
to handle all logic functions provides the ultimate in logic 


design simplicity, minimizing inventory problems and lower¬ 
ing costs at several stages of the design and production 
process. 

The CTL offers the designer many other important advantages. 
Aging is negligible. Power supply requirements are minimal. 
Circuit packaging is convenient and inexpensive. Operating 
margins are wide, yet unit-to-unit performance control is very 
tight, which makes for easier, more straightforward designs 
that can be pushed to the limit. The CTL, in fact, is a very 
forgiving device, with broad tolerance for the poor wave¬ 
forms, noise, etc., that plague the marginal circuit. 

PRINCIPLES OF OPERATION 

Dl/AN Magnetic Core Logic Elements are simple in cfesign 
and construction. They consist of a magnetic core containing 
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several windings, a transistor operated as a switch, and a 
simple passive delay network. Each CTL contains two or more 
information inputs, one or more shift inputs, and three types 
of outputs: (1) an undelayed voltage, which can be used to 
set static flip-flops, drive one-shots, etc.; (2) an undelayed 
current, ordinarily used to shift other CTL's; and, (3) a de¬ 
layed current, commonly used to load or inhibit other CTL's. 


Toroidal ferrite cores,having a rectangular hysteresis,,loop are 
employed in all DI/AN Magnetic Logic Elements. These cores 
have the ability to store information in the form of a stable 
residual magnetic field. An appropriate input pulse (applied 
to an input winding) will create a field that sets the core to the 
ONE condition. The application of a shift pulse to another 
winding (the shift winding) will, if of the correct polarity, re¬ 
verse the magnetic field, resetting the core to ZERO. This flux 
reversal generates an output signal in the other windings on 
the core. Subsequent shift pulses of the established output 
polarity produce no significant output until the core is again 
set tcfthe ONE state. 



CTL shown wired for negative output to shift and load following CTL. Single 
CTL is enclosed by dotted line. Positive output achieved by simple change in 
external wiring. Pin numbers correspond to base diagram for the Pico-Bit®. 
Arrows show input direction. 


ELEMENTARY APPLICATIONS 
(Write for Applications Handbook) 


A INHIBITS B 



are inhibited by the output) 


stant-amplitude, constant-width, output pulses essentially 
independent of input-signal waveshape or repetition rate. 


CTP elements operate as "pulse stretchers" and "pulse forti¬ 
fiers", and are used to preset or reset one or more magnetic 
core circuits, through either their- input or shift windings. The 
CTP input can be either a voltage or a current pulse (not to 
occur simultaneously nor at a rate in excess of 5 KC) — the 
output is a current pulse of relatively long duration. 


TDL pulse amplifiers are used to generate CTL shift pulses, 
when driven by the undelayed current output of another 
CTL. The use of this accessory circuit is recommended when 
it is logically necessary to shift more CTL's than can be driven 
by the unamplified, undelayed-current output pulse from one 
CTL. 


The CTL module provides a connection arrangement that al¬ 
lows the transistor output to be directed through the shift 
windings of subsequent CTL's prior to being applied to its 
own delay network. This assures that the shift output pre¬ 
cedes the load or inhibit output, thus preventing interaction 
between the shift and load (or inhibit) pulses. Connections 
are available on each CTL to provide either a positive or a 
negative output for a stored ONE. 

SPECIAL ELEMENTS AND ACCESSORIES 

CTI input amplifiers combine the functions of power ampli¬ 
fication and signal-amplitude discrimination. Their input char¬ 
acteristics resemble a Schmitt trigger circuit. They are com¬ 
monly used either to shift or to shift-and-load CTL's by 
amplifying low-energy signals that could not perform this 
function directly. A delay network is provided in the CTI for 
use in the shift-and-load operation. The CTI provides con- 


CTRO elements are wide-pulse, high-peak-power pulse gen¬ 
erators designed to furnish the current required to drive relay 
coils. Compatible with the CTL, they also have the logic capa¬ 
bility of shift register elements. In a common application, 
CTRO's are connected in a shift register configuration in 
which a single ONE is stored. From this circuit, a predeter¬ 
mined sequence of relay closures can be obtained, as de¬ 
termined by the system logic. The output pulse width pro¬ 
duced by a CTRO is controlled by an external timing capaci¬ 
tor, which can serve several CTRO's on a time-sharing basis. 

These accessory modules are available in electrical and en¬ 
vironmental ratings compatible with any of the standard 
DI/AN Magnetic-Core Logic Elements. Please fee! free to con¬ 
sult the DI/AN Applications Engineering Department for spe¬ 
cific circuit advice. 


DI/AN CONTROLS me. 
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